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Abstract  
The objective of this study was to examine the storytelling principles of virtual reality contents, which are recently 
grabbing much attention, and the patterns of their generation rules and, based on the results, to analyze the elements and 
structure of a storytelling method suitable for virtual reality contents. In virtual reality environment, a story is usually 
being generated between choices made by a user who behaves autonomously under simulated environmental factors and 
the environmental constraints. This corresponds to a mutually complementary role of representation and simulation, 
which has been hotly discussed in the field of interactive storytelling. This study was conducted based on the assumption 
that such a mutually complementary realization is ideal for virtual reality storytelling. A simulation-based story authoring 
tool is a good example that shows this mutual complementation, in that it develops a story through various algorithms 
which involves the interaction of agents which occur within the strata of a virtual environment. Therefore, it can be a 
methodology for virtual reality storytelling. The structures and elements of narratives used in virtual reality storytelling 
which achieve balance of representation and simulation are much similar to an algorithm strategy of a simulation-based 
story authoring tool. The virtual reality contents released up to now can be classified into four categories based on the 
two axes of representation and simulation. The study focused on contents which are layered in higher strata of both 
representation and simulation. In the perspective of representation strata, these contents are actively using such elements 
as goal, event, action, perception, internal element, outcome, and setting element, which are constituents of ‘Fabula 
model’, to generate time relations and cause-effect relations. And in the perspective of simulation strata, the use of the 
‘Late commitment’ strategy allowed users to understand the meanings of their actions taken during the process of 
experimenting with various dynamic principles within the environment. 
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1 Introduction 
 
The object of this study is to reveal storytelling methods 
adaptable to virtual reality contents. Virtual reality contents 
generate narratives between participants’ autonomous choices 
in spite of more simulated environmental factors than other 
narrative styles. As we focused on this aspect, this study uses 
storytelling authoring tool based on the simulation in 
analyzing contents. 
 
The existing storytelling methods are typically helping readers 
and viewers understand in an abstract way through languages, 
printed letters and the screen, but the virtual reality (VR) 
storytelling method offers an opportunity for users to enter the 
artificially-built world and experience it in person. It is similar 
to the digital game, in that it provides a virtual world and 
delivers a narrative through navigation of an artificial space, 
but there exists a clear difference between the digital game and 
the virtual reality experience. A first-person perspective is 
applied to the digital game, while the virtual world only exists 
within the screen. Therefore, although a player perceives 
himself moving an avatar, an object of control within the 
screen, he does not equate himself as a real existence in the 
world. In the virtual world, however, a user perceives himself 
as the one who is experiencing the world. The essence of the 
virtual world is to create stories by personally experiencing or 
exploring in the virtual world. This is why the virtual reality 
industry, led by the commercialization of head-mounted 
display (HMD), is keen on realizing technologies that can 
provide a realistic experience in the five senses-related domain. 
The genuine meaning of the virtual reality is what a user 
actually feels and experiences in the artificial world.  
 
Therefore, the virtual reality is grabbing much attention as a 
media with a great potential of providing an experience of 
strong immersion and presence. According to Michael Heim, 
who known as “the philosopher of cyberspace”, the virtual 
reality is “A technology in which basic sense inputs are 
replaced with information generated by a computer, in order to 
ensure that a user feels being in a different world[1].” Jay 
David Bolter and Richard Grusin defined the virtual reality as 
a transparent immediacy and a technology which enables a 
user to perform the role as an alter ego from an endlessly 
changing perspective[2]. Likewise, the concept of the virtual 
reality shows the possibility of giving new experiences to 
humans.  
 
However, the previous virtual reality displays failed to meet 
people’s expectations due to their physical and technical 
limitations. In contrast, the newly released ‘Rift’ of Oculus as 
well as HTC’s ‘Vive’, which was unveiled in April 2016, have 
established a gaming environment in which a user can play a 
game wearing the displays, and have popularized the 
experience of virtual reality contents. The virtual world was 
previously developed based on the screen due to technical and 
physical limitations, but has evolved into a form in which a 
user can experience it through his physical body and senses. 
The game development engine company called ‘Unity’ has 
added the function to create virtual reality content and is 
actively promoting the distribution of Application Programing 
Interface (API). ‘Steam’ is the world’s biggest multimedia 
-platform and has ushered in a digital distribution market for 
games; 512 games that can be played with Rift and Vive are 
currently registered and available for sale on Steam (as of 23 
August 2016). 
 
To develop contents suitable for virtual reality, features of 
virtual reality environment should be considered. A user’s 
identity as a man-in-the-middle in a virtual reality 
environment implies the possibility of being mutually 
complementary between representation and simulation. In the 
virtual reality environment, a user can feel a sense of presence, 
is “being there”[3] as if he entered the real world and existed 
there. Because of that, it is necessary to offer the scope of 
actions which can be directly chosen by users. Unless an 
action of a user takes place, the immersion will be disrupted, 
and the user will lose the meaning of being in a virtual world. 
Even in a virtual reality movie called HELP, a user can 
experience a narrative, while diverting attention in a direction 
where he wants to see. In contrast, the virtual reality does not 
allow a user to act in complete autonomy. In an artificially 
built environment, complete autonomy cannot be realized. In a 
sandbox-type virtual reality game called Mod Box similar to 
Minecraft, a user has to fill up empty blanks, which gives him 
an opportunity to experiment with various physics principles, 
but he is not allowed to reduce or expand the space. In other 
words, a user in a virtual reality environment is participating 
in the world through active exploration and activities.  
 
2 Related Work 
 
In the virtual reality, storytelling is generated from a 
simulation that is experienced by a user in a closed-off space. 
The most representative simulation-based narrative style is the 
digital game. The digital game, which is “a new narrative style 
which meets the needs of the digital paradigm”[4], has been 
studied amid conflict between narratology and ludology. The 
narratology perceives game as a media of representation, and 
if computer game is regarded as extension of traditional 
representation art like literature, movie or picture, whereas the 
ludology sees it as a simulation in which a player is 
experiencing and exploring a set of rules. By providing a sense 
of immersion and presence, the virtual reality offers an 
opportunity for a user to experience the generation of a plot 
and the equation of a character as himself, while experiencing 
a set of rules and a simulated environment. Like the digital 
game, the virtual reality is also faced with the traditional 
conflict between simulation and representation.  
 
Amid a sharply-edged conflict between simulation and 
representation, studies on digital games have been developed 
into a discourse over its mutually complementary form. An 
interactive storytelling is a daunting task even for those who 
hold the belief that a narrative can be possible based on such 
an interaction-based environment. In other words, the 
harmony between players’ agency that simulation environment 
offers and representation narratives are a tough task. For 
instance, Andrew Glassner said that both game and narrative 
involve some elements which run against mutually 
-complementary principles, and therefore, it is difficult to 
balance them in a harmonious way[5]. Because a game has a 
set of external, objective and explicit and fixed rules, where a 
narrative has an internal and subjective experience as well as a 
set of implicit meanings and changing rules.  
 
Especially in the ‘interactive storytelling’ domain, there have 
been studies on methods for a mutually-complementary form 
of simulation and representation. This concept was first 
introduced in 1986 by Brenda Laurel in his PhD thesis[6]. 
This trend leads to recent discuss about complimentary roles 
of representation and simulation in interactive works. Gonzalo 
Frasca presents representation and simulation as two ways of 
treating reality and emphasizes complimentary nature of those 
two. As representation describes some special events, 
simulation modelizes the algorithm of those events[7]. 
Carolyn Handler Miller also argues that components of game 
and story are used to make interactive works, and that 
narrative and interactivity, and elements of game and narrative 
are not incompatible[8]. 
 
Two axes of representation and simulation is a traditional 
framework used to research various storytelling methods. This 
kind of approach is very effective on latest simulation-based 
storytelling. Previously, ways of representation were applied 
to diverse storytelling, while simulation methods were limited 
because of the technical problems. But contemporarily, the 
advancement of computer enabled technical refinement that 
sophisticated simulation needs. This made progress in quantity 
and quality of contents that gives narrative experience in 
simulation environment.  
 
Virtual reality also suggests potential of compatibility between 
representation and simulation by identity as a man-in-the 
-middle. But debates about virtual reality are largely 
concentrated on realistic aspects of the design and technical 
study of virtual reality interface. There is shortage in approach 
that uses appropriate storytelling methodology in virtual 
reality Janet Murray, one of the leading researcher who studies 
influence of computer on narrative, also notes on this point, 
and criticizes producers like Chris Milk who regards virtual 
reality as ‘Ultimate empathy machine’ that they primarily deal 
with virtual reality interface and lack of convention[9]. Deep 
empathy and immersion can be achieved by storytelling, and 
therefore revealing storytelling methods though internal 
analysis is essential. 
 
3 Methodology 
 
The main idea of a story authoring tool is to allow the 
break-up of a story into small units, which can be assembled 
again. Story authoring tools may vary in terms of into which 
units a story can be divided or by which algorithm they are 
assembled. Among them, the narrative generation algorithm of 
simulation-based story authoring tools can be easily utilized 
for analysis of virtual reality-based narrative contents. The 
simulation-based story authoring tool produces a meaningful 
narrative based on interaction between agents occurring in the 
virtual environment strata. In fact, The Virtual Storyteller is 
being utilized for the development of various interactive 
media and games. For instance, a research team of University 
of Twente is utilizing the algorithm of The Virtual Storyteller 
to produce a virtual reality serious game, in which a user 
becomes a police officer to guide adolescents. 
 
Story authoring tool systematizes existing stories into story 
grammar made in programming function, and this aims to 
automatic generation of text unit story. Most authoring tool are 
based on combination structure of narrative function that 
narratology provides. Authoring tool that consist of 
statistically valid story structure are good for linear narratives 
of traditional media, but are not fit for interactive storytelling 
environment where character’s agency is critical. It is because 
story structure with firm plot collides with character agents’ 
autonomy. This is called ‘Narrative Paradox’[10]. 
 
The narrative generation principles of a simulation-based story 
authoring tool will be explained by The Virtual Storyteller[11], 
the most representative program in the category. The story 
authoring tool is a program for algorithm-based story 
generation[12]. That why this algorithm is adequate to virtual 
reality content analysis. It is distinguished from representation 
-based story authoring tool as it makes story sequence by 
natural language process. This difference makes interactive 
storytelling possible. Three intellectual agents, which divide 
plot, world, character, in simulation layer interplay. The 
modification through this come out as sequence of result that 
is presented in the form that human can understand through 
natural language process. The use of simulation to solve 
narrative paradox can be visualized as follows: 
 
 
Figure 1: Story Generation of Simulation-based Authoring 
Tool and Representation-based Authoring Tool 
 
However, a story created as a result of interaction between 
agents is only considered as a collection of events without 
causality. ‘Fabula model’ of The Virtual Storyteller makes a 
‘interesting story’ by weaving each event which built by 
interaction of agents. Fabula model, which generates 
meaningful narratives, sets essential elements in narrative and 
shows the intensity of causal relationship between those 
elements. Among the elements of Fabula model, goal, event, 
action, outcome, setting element, is of representation layer, 
while factors as perception, internal element is of simulation 
layer. Elements on each layer shows strong causation. This is 
important in that simulation-based story generation is created 
by the interaction with each other. The explanation of each 
element is shown as follows. 
 
Table 1:  Fabula Model’s Seven Elements 
Element Explanation 
Goal Something that a character wants to achieve 
Event Something that takes place regardless of a character’s intention 
Action Something that a character can do 
Perception Information conveyed through a character’s physical senses 
Internal 
Element 
A character’s internal elements such as 
beliefs and emotions 
Outcome Outcome that is given as a consequence of achieving a goal 
Setting 
Element 
The state of the story world as it was before 
the course of events occurred 
 
On the other hand, The Virtual Storyteller shows process 
-driven narrative that builds story-world through some forms 
of story generating principle in simulation environment. Chris 
Crawford asserts that this kind of process-driven narrative that 
can generates plural plots with singular process only can be 
resolution to contradiction between representation and 
simulation[13]. ‘Late Commitment’ can be a good example. It 
describes the meaning of character agents’ behavior through 
an event that is made happen by that behavior. The character 
agent ensures its agency through this. This strategy 
modularizes preconditions for certain event and its effect. If a 
character’s behavior satisfies certain conditions, among 
potential events, a particular event is automatically realized. 
 
 
Figure 2: Late Commitment model 
 
4 Classification 
 
If we assume that the virtual reality offers experience as a 
media, it can be said that the game lies at the center. Virtual 
reality contents are currently produced, centering on games, 
regardless of devices. It is expected that games will account 
for 84% of the total virtual reality contents until 2020[14].  
Palmer Luckey, the founder of Oculus, argued that the virtual 
reality is the expansion of gaming, and the environment 
provided by the virtual reality is the final form of media. 
 
In this section, the virtual reality contents including games are 
classified based on two axes of representation and simulation, 
which explained earlier in this paper, and the respective 
characteristics of each category will be examined. Based on 
two axes of representation and simulation, the virtual reality 
contents can be classified into four types in total. The content 
with a higher level of representation delivers narrative to a 
user in limited way by a detailed and particular environment. 
The simulation axis indicates the level of diversification and 
specification of a user’s action and a plan of possible events. 
Among a number of possible actions, a diversity of choices 
and results can be obtained. The diagram of the virtual reality 
content classified based on two axes is shown as following. In 
case of the contents bundled in a grey color, it means they 
have a similar position. 
 
 
Figure 3: Classification of Virtual Reality Content by Levels 
of Representation and Simulation 
 
In case of the virtual reality contents of the first quadrant, 
some implicitly deliver narratives with detailed and specific 
events through space, indirect way through space, while others 
explicitly deliver them through direct narration. Together with 
it, it provides various actions for a user to choose. For instance, 
The Gallery provides a specific narrative of going to rescue a 
lost twin sister. If a user inserts a cassette tape titled as ‘New 
Game’, which is an object with the meaning ‘start a new 
game’, into the audio player, he or she will hear a female voice 
of trembling of fear, saying ‘come to rescue me’. A player 
starts from a seaside cave, and although the given objects are 
not distant from space, a diversity of objects for a user to 
choose, including pop corns and fire crackers, are emerging. 
Also, a player can move freely or go back to where he came 
from whenever he or she wants.  
 
The most representative virtual reality content that belongs to 
the second quadrant is a virtual reality movie. A user is given a 
linear narrative but is not provided with any element which 
might change the flow of the narrative or which might produce 
an accidental narrative. For instance, in case of HELP, a user 
can choose where to look at but is allowed only to observe a 
flowing narrative. In the case of EVE: Valkyrie or Lucky's Tale, 
a user is provided with a narrative but his action is limited to 
moving his eyes, shooting a gun, jumping or running in one 
direction.  
 
Those virtual reality contents which belong to the third 
quadrant has lower levels of representation and simulation. 
These contents do not provide narratives which involve the 
occurrence of certain events but only a limited number of 
actions for interaction. For instance, theBLU allows a player to 
appreciate underwater scenery and move. The Climb allows a 
user to keep climbing a cliff, while Wind lands provides the 
physical environment of wind and allows a user to fly to 
another place. 
 
Lastly, those virtual reality contents which belong to the fourth 
quadrant are usually called ‘sandbox-type games’. Like Job 
Simulator or Euro Truck Simulator 2, some of them simulate a 
certain location or job. Or, like Mod box or MineCraft, a user 
is given an open world, in which the user can choose a 
combination of contents or can remove some of them. In this 
case, a narrative is implicitly delivered to a player through 
space, but a complete narrative with the beginning and end is 
not given to him.  
 
Among these categories, the virtual reality contents of the first 
quadrant merit attention, in that they can shape a user’s 
experience through coordination of representation and 
simulation, through which a storytelling is delivered. In the 
following section, the study conducted an analysis to identity 
which kind of representation and simulation characteristics are 
shown by the virtual reality contents of the first quadrant, 
based on a simulation-based story authoring tool algorithm. 
 
 
 
 
5 Analysis  
 
Representation Strata by Fabula Model 
In this section, we analyze narrative generation process of 
virtual reality contents on the first quadrant through 
relationship of elements of Fabula model. We focus on the fact 
that factors on representation axis and on simulation axis 
interplay to generate story. On representation axis, goal, event, 
action, outcome, setting element works as a back story that 
sets players where to go. On simulation axis, perception, 
internal element shows what can be derived when certain 
condition is satisfied. Through this, user interacts with the 
world and realizes how their choices affect the world. Feeling 
of presence by playing deepens their immersion.  
 
For instance, in the case of the game A Chair in a room, a 
player has to solve questions like “Who am I?; Where is this 
space?; What had happened?”, while being locked in a room. 
This goal is not explicitly given, but is implicitly delivered to 
a player while he is playing the game. In the case of the game 
The Gallery, although only Episode 1 has been unveiled to the 
public, the game’s specific and clear goal of saving a lost twin 
sister is forcefully given to a player through the motion of an 
object signaling its beginning.  
 
Chronos, the virtual reality adventure game, goal, event, 
action, outcome, setting element provides background story to 
player. It is relevant character, plot, setting as in traditional 
narrative, especially literature. When player starts Chronos, 
he/she will be given an information of story. For example, 
‘Humanity falls due to emergence of the dragon’, ‘There 
emerges the necessity to save humanity’, The appearance of a 
character turns aged, when a player is dead during 
exploration’(Event, Setting element). Player can realize that 
‘To become a hero by defeating a dragon, humanity’s 
archenemy’(Goal). To achieve goal, simulation strata works. A 
player comprehends internal rules and belief. For example, ‘he 
game will be continued by moving forward’, ‘Have to kill 
enemies who keep appearing and solve puzzles to move to 
next levels’(Perception), ‘Through puzzles and battles, a 
player has a belief that he can kill the dragon and become a 
hero at the end of the game’(Internal elements). A player 
proceeds the game(Action). As a ‘outcome’, the player comes 
to realize that all his actions to kill the dragon actually have 
contributed to liberating the dragon, and that he kept playing 
the game while being locked in the Brain-Computer Interface 
called ‘Chronos System’. 
 
In the case of the virtual reality games of the first quadrant, a 
player has to acquire a set of rules of a story world, which 
belong to the perception element, through events and setting 
elements, and proceed with the game based on belief and 
emotions, which belong to the internal element. The goal 
suggested here can trigger actions, together with the internal 
element. For instance, the game Chronos offers the goal of 
saving the world from the dragon, leading to the formation of 
the internal element of belief about which processes he has to 
undergo to achieve the goal. By following the belief, a player 
will actively participate in the virtual world and develop a 
story.  
 
In case of the virtual reality contents of the second quadrant, 
even if a similar level of narrative is provided, the setting 
elements and events will proceed regardless of the restricted 
actions of a player (for example, HELP and HENRY), and 
control the progression speed of a narrative by diverting 
attention (for example, Buggy Night), which showed 
distinctive differences compared to the virtual reality contents 
of the first quadrant. In contrast, in case of the virtual reality 
contents of the four quadrant, a perception process about 
various dynamic elements within a game, as well as the 
formation of internal belief, takes place, and there is no 
predetermined goal. And event and setting element are 
implicitly delivered to a player through space composition. In 
the case of Job Simulator, internal belief is formed through 
perception process, while experiencing a certain job without 
being given a set goal. However, the base narrative is very 
weak and therefore is implicitly delivered to a player through 
objects composing the space. In the other words, contents of 
the second quadrant and the forth quadrant show elements of 
Fabula model partially. 
 
Simulation Strata through Late Commitment 
Contents on the first quadrant shows high level in simulation 
and representation. These contents aim to give user emotional 
immersion that narrative provides even in the highly set 
simulation environment. That’s why contents on the first 
quadrant necessarily overcome the contradiction between 
interactivity that simulation provides and representational 
narrative. In seeking for the point in virtual reality contents 
that contradiction between interactivity and narrative can be 
overcome, Late Commitment model of The Virtual Storyteller 
can be applied. 
 
The figure follows is an example of The Gallery - Episode 1: 
Call of the Starseed(from now, The Gallery), which is 
classified as the first quadrant. According to the picture below, 
contents on the first quadrant proceeds narratives through 
players’ ‘Action-Condition Satisfied-Event’ process to achieve 
their goal.  
 
 
Figure 4: Analysis of Narrative Structure of The Gallery  
Based on Late Commitment model 
 
In The Gallery, preconditions and its effect is modularized. 
Player character has the goal–looking for twin sister, and to 
achieve that goal, the player character interacts with objects in 
simulation environment in game play. Each incident that 
occurs in that interactions can be abstracted to a few kinds of 
verbs like ‘move, ‘press’, ‘grab’, ‘collect’, and this actions 
constitutes the holistic work called ‘solving puzzle’. The 
puzzle solving is a process to satisfy conditions to realize 
potential events. Through these process, modularization makes 
a basis of story generation, not only some segmented 
principles. In conclusion, contents on the first quadrant 
overcome contradiction between representation and simulation 
through process-driven narrative. 
 
In contrast, the contents of the fourth quadrant provide an 
abundance of methods for a player to interact through in a 
given simulated environment, but are lacking in plots to imbue 
meaning to events. Therefore, the outcomes of these 
interactions end up becoming a collection of events without 
narrative. For instance, the game Mod Box is employing 
physics rules, with which a user can experiment by combining 
and separating various kinds of objects. However, a meaning 
can be given by a player himself to actions, including 
assembling cuboids and cylinders to produce a flying cart or a 
small flying rocket, and is not provided within the content. 
Those contents which belong to the second quadrant usually 
provide narratives to explain the meaning of actions of a 
player, but offer a limited level of interaction with the game 
world. In the cases of Buggy Night or Eve: Valkirie, they 
provide a simple and limited level of interaction, for instance, 
gazing at the virtual word, shooting a gun, or teleporting. Here, 
the context of actions is not revealed but represented by a 
pre-written narrative, which is a player’s actions.  
 
6 Conclusion and Limitations 
 
This study conducted an analysis with the focus on storytelling 
methods employed by virtual reality contents which are 
currently enjoying much attention, by using the algorithm of a 
narrative generation tool program. Through analysis, this 
study identified which elements were typically used by 
storytelling methods considered appropriate for virtual reality, 
and examined their relations and structures. 
 
Goal, event, action which are on representation axis in virtual 
reality contents works as a basis to structuralize players’ 
behavior and affect each other with elements on simulation 
axis. In simulation environment, interaction between user and 
virtual objects is used as a foundation to generate story 
through satisfying conditions of process to develop narratives. 
When internal factors of contents are in complimentary 
relationship within each structure, contents that are 
appropriate to virtual reality are generated. 
  
However, the two axes of representation and simulation used 
by this study only made possible a rough classification of 
virtual reality contents. In addition, another limitation is that 
the study did not address distinctive characteristics which 
could be shown at the conclusion of the respective narrative of 
each content that belongs to the first quadrant. The previous 
adventure narratives typically offered pleasure through humor 
or exploration and had an ascending structure of becoming a 
hero by achieving a goal, whereas the latest adventure games 
particularly show a tragic conclusion structure. It is expected 
that future studies based on this study’s classification of virtual 
reality contents will make significant contribution for in-depth 
analysis of storytelling and narrative structures of virtual 
reality contents. 
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